Hampshire, for furnishing this material.
Traumatic fluids have been found to show less change from normal in cells, sugar and protein content and state of mucin than fluid from any other type of joint disease (6) . retic patterns of Figure la, traumatic fluids have five distinct fractions characterized by mobilities similar to those of the albumin, a1-, a2-, /?-and y-globulin of serum (cf. references 3 and 4). In addition, there is always present a component, denoted here as "Hy," which migrates with a velocity exceeding that of the albumin. Electrophoretic separation, followed by chemical analysis, 6 revealed that this substance is the polysaccharide, hyaluronic acid, which occurs in synovial fluid, and which has been studied electrophoretically also by Hesselvik (8) and Blix (9) .
As illustrated in Table I , which records the electrophoretic composition of six traumatic synovial fluids, the apparent relative concentration of albumin is always higher in the fluid than in the corresponding serum, whereas that of the a2-globulin is lower. A similar relationship of distribution of electrophoretic components to that of serum has been found previously in this laboratory in the analyses of joint fluid and lymph of cattle (7, 10) .
In Table I are also given the electrophoretic mobilities of the different components which reveal a close agreement between the serum and the synovial fluid proteins. The value of -8.9 X 10-CM.2 sec.:1 volr' recorded by us for hyaluronic acid is, however, lower than that reported by other workers (8, 9, 11 explain, in part at least, the lower values recorded for hyaluronic acid in the present study.
Measurements were carried out on synovial fluids and sera of 21 patients with rheumatoid arthritis. Four of the patients had the disease for less than one year, two from one to two years, five from two to five years, and six from five to ten years and four over ten years. Classification as to stage of disease and functional ability was made by the criteria approved by the American Rheumatism Association (13 Figure 2) ; whereas, as illustrated with the aid of Figure 3 , the fluids of Group C are characterized by a predominantly high concentration of y-globulin. Two of the three cases studied by Svartz and Olhagen (3) Group A had effusions for less than eight months, which was the case for only one patient of Group B. Moreover, if effusion persisted for a longer period, an increase in the average concentration of y-globulin became apparent. Thus, the relative concentration of this protein in fluids of less than one year was 17.5 per cent, compared with 46 per cent in those of five to ten years' duration. The three patients included in Group C presented varied clinical pictures, ranging from mild to severe, with sedimentation rates of 0.14 to 1.2 mm. per minute and joint effusions lasting from 14 months to nine years. The only consistent finding in these three cases was that the arthritis in the knee from which the fluid was aspirated seemed of mild nature. Moreover, in two of the patients the changes in the other fluid findings (number of polymorphonuclear leukocytes, type of mucin precipitate and concentration of sugar) were also slight. The exceptionally low content of protein (3.2 per cent) in the one fluid of this type reported by Svartz and Olhagen (3) is of interest.
There is no apparent correlation in the three groups between the cell count, the character of the mucin, and the electrophoretic distribution of proteins. However, the average total protein concentration of the joint fluids of Group A, i.e., 4.4 per cent, is lower than the 5.4 per cent found in Group B.
In one fluid the electrophoretic pattern disclosed In two patients bilateral knee effusions were present, and fluid was aspirated for electrophoretic analysis. As shown in Table III , the distribution of protein components was the same in both knees. This is of interest in view of the finding that in many patients with bilateral effusions, the cytology, nature of mucin and total concentration of protein are quite similar in both fluids (6) . DISCUSSION The results of the electrophoretic study of synovial fluids in rheumatoid arthritis show a wide range of distribution of the relative concentration of the individual protein fractions. The only relation between the electrophoretic pattern and the severity of the joint disease is that mild cases tend to show patterns similar to those found in traumatic arthritis. A better correlation was found between the distribution of the protein fractions and the duration of the effusion. The protein patterns of fluids of short duration resembled those of traumatic fluids, while in those of longer duration the distribution of the individual proteins in the fluid approached that of the serum. Moreover, the relative concentration of y-globulin tended to rise with persistence of the effusion.
The relationship of the synovial fluid proteins to those of serum is unknown. The fact that migration patterns of joint fluid, as demonstrated with the aid of Figures 1, 2 and 3 , show electrophoretically well-defined proteins with mobilities similar to those of albumin, a,-, a2-, 8-and 'yglobulin of serum, does not prove chemical identity. The low concentration of albumin and globulin found in normal synovial fluid has generally been ascribed to slight capillary permeability (see review [16] ) and the increase in joint effusions is assumed to be due to an alteration in this permeability. The relatively high concentration of albumin in traumatic and in many mild rheumatoid fluids suggests that the normal differential permeability to various protein fractions persists when the inflammation is mild. On the other hand, the similarity of the relative concentration of the individual fractions in serum and fluid in many cases of active, moderately severe rheumatoid arthritis suggests complete permeability in these cases.
In addition to the factor of permeability in determining the concentration of protein and the ratio of one fraction to another in the joint fluid, diminished rate of removal by the lymphatics and possibly production of one or more protein fractions locally in the tissues, either by a synthetic mechanism or by tissue destruction, may play a role. There is, as yet, no proof of the latter mechanism, but suggestive evidence that it is possible is furnished by one case of rather mild rheumatoid arthritis in which the serum protein pattern was entirely normal but the fluid contained 41.2 per cent of y-globulin ( Figure 3 and Table II The fluids could be divided into three groups: A) With a relative albumin concentration higher in the fluid than the serum; B) with albumin concentrations equal; and C) with the albumin fraction lower in the fluid.
The distribution of proteins suggests only a possible correlation with the severity of the disease, but does show a definite relation to the duration of effusion.
Fluids obtained from bilateral knee effusions in two patients gave identical electrophoretic patterns. comparison of the results available with those from rheumatoid and traumatic fluids is of interest.
The electrophoretic distribution of proteins in two synovial fluids from patients with rheumatic fever resembled that found in Group A of the rheumatoid fluids with the albumin concentration higher in the fluid than in the serum (Table IV) . Two of the cases reported by Svartz and Olhagen (3) showed similar patterns, whereas in the third the concentrations in the fluid were essentially the same as in the serum.
In one patient with gout, two patients with Reiter's syndrome, one with intermittent hydrarthrosis, and one with hypertrophic pulmonary osteoarthropathy, the electrophoretic distribution of proteins in the synovial fluid resembled that in Group A of the rheumatoid fluids, the albumin content being higher in the fluid than in the serum (Table IV) .
In all cases, as in the rheumatoid fluids, the a,-and ,-globulin concentrations were essentially the same in fluid and serum, and the a2-globulin fraction was lower in the fluid.
